ackground/Aim: The aim of this study was to estimate the quality of life (QOL) in children with sleep-disordered breathing (SDB) before and after adenoidectomy and before and after adenotonsillectomy using the OSA-18 survey. Setting and Design: The prospective study included sixty children with symptoms of SDB caused by enlarged adenoids or tonsils, of both sexes, aged 3-12 years, consecutively admitted into the ENT Clinic in Tuzla, for adenoidectomy or adenotonsillectomy. Methods: Patients were divided in two subgroups: thirty patients who underwent adenoidectomy and thirty patients who underwent adenotonsillectomy. Parents or caregivers completed the OSA-18 survey before surgery and 5 weeks after surgery. For statistical analysis was used Student' s t-test of pared samples. The values p<0.05 were accepted as significant. Results: . Mean total score before adenoidectomy was 3.44 (SD=0.77) and after surgery was 1.30 (SD=0.46).Mean total score before adenotonsillectomy was 3.69 (SD=0.80), after surgery was 1.22 (SD=0.27). The difference between preoperative and postoperative scores in both subgroups of patients was significant (p <0.01). Conclusion: Adenoidectomy and adenotonsillectomy improve QOL in children with SDB, which is caused by adenotonsillar hypertrophy. The OSA-18 survey is a useful tool for the selection of children for surgery with SDB caused by adenotonsillar hypertrophy and to assess quality of life after surgery.
INTRODUCTION
SDB caused by enlarged adenoids or tonsillar tissue are common in early childhood. The characteristic feature of SDB is habitual snoring, which may or may not be associated with abnormal gas exchange (1) . There is a very large scale of symptoms from simple harmless snoring to obstructive sleep apnea syndrome (OSAS) (2) .
Obstructive sleep apnea (OSA ) is a sleep-related breathing disorder that is usually caused by adenotonsillar hypertrophy and is characterized by intermittent upper -airway obstruction that disturbs sleep and normal respiratory gas exchange (3, 4) . SDB is an increasingly common indication for tonsillectomy and adenoidectomy. Despite of the large number of children with SDB who undergo surgery, the ability to assess the outcome of the surgery for the patient is limited (5) .
In recent years, for evaluation of SDB are used several questionnaires. Changes within patients are best measured using an evaluative survey, which is applied before and after surgery. There are several surveys used to assess the baseline results. OSD-6 survey was not validated against polysomnography and has unknown discriminative ability (4, 5) . Most often used is OSA-18 survey. Clinicians and researchers can use the OSA-18 survey to categorize baseline impact of SDB on QOL as low, moderate or high and to quantify the changes in QOL after surgery as trivial, small, moderate or large (1) .
The aim of this study was to estimate QOL in children with SDB before and after adenoidectomy and before and after adenotonsillectomy using the OSA-18 survey.
pATIeNTS AND MeTHODS
The prospective study included sixty children with SDB symptoms, of both sexes, aged 3-12 years, consecutively admitted into the Department for Diseases of the Ear, Throat and Nose in Tuzla, for adenoidectomy or adenotonsillectomy. Specific exclusion criteria were: no existing of SDB, neuromuscular disorders, constitutional maxillofacial anomalies, septal deviation, mental retardation, obesity (BMI>30). The history was taken by parent or caregiver, each child was examined by ENT specialist, pediatrician and anesthesiologist. The adenoids size was estimated by palpation of nasopharynx. The tonsils size was estimated according to visual Brodsky scale. The children with enlarged adenoids without tonsillar hypertrophy and without a history of recurrent tonsillitis underwent adenoid-ectomy. The children with adenotonsillar hypertrophy underwent adenotonsillectomy. OSA-18 survey was used to estimate improvement of QOL after adenoidectomy and adenotonsillectomy. The same parent or caregiver completed OSA-18 survey before surgery and second OSA-18 survey 5 weeks after surgery. The children, that had symptoms of SDB confirmed by OSA-18 survey, were analyzed by this survey 5 weeks after surgery. The scores before and after surgery were compared. For statistical analysis was used Student's t-test of pared samples. The values p<0.05 were accepted as significant.
Patient's data from the study are shown in Table 1 .
OSA-18 survey
The effectiveness of adenoidectomy and adenotonsillectomy on the release of SDB was evaluated using the OSA-18 survey (Appendix 1).
The survey consists of 18 items grouped in 5 domains: sleep disturbance (4 items), physical suffering (4 items),emotional distress (3 items), daytime problems (3 items) and caregiver concerns (4 items).The overall survey score is calculated as the mean of the 18 items.
A point scale is used, ranging from 1(non of the time) to 7 (all of the time) to grade the relative severity of the problem addressed in each item. The total score, the domain score, and the item score were recorded. The OSA-18 total scores on the first survey were classified as mild (<60); moderate (≥60 to ≤80); or severe (>80). The change scores of <0.5 indicate trivial change, 0.5 to 0.9 indicate small change, 1.0 to 1.4 indicate moderate change and ≥1.5 indicate large change (Appendix 1).
ReSULTS
The mean age was 84.5 ± 30.69 months in children scheduled for adenoidectomy and 87.9 ± 34.49 months in children scheduled for adenotonsillectomy. Distribution of patients against preoperative total OSA-18 score is shown in Table 2 .
In the group of children scheduled for adenoidectomy 13 (43.3%) children had OSA-18 total score classified as mild, 13 (43.3%) as moderate and 4 (13.3%) children had severe. In the group of children scheduled for adenotonsillectomy 13 (43.3%) children had OSA-18 total score classified as mild, 11 (36.7%) had moderate and 6 (20%) children had severe.
The OSA-18 total mean score and mean domain's scores before and after adenoidectomy are presented in Table 3 .
Significant improvement of QOL after adenoidectomy was found in all domains: sleep disturbance (p< 0.0001), physical suffering (p<0.0001), emotional distress (p<0.0001), daytime problems (p=0.0055) and caregiver concerns (p< 0.0001). The mean OSA-18 total change score showed significant improvement of quality of life in patients suffering from SDB who undergone adenoidectomy (p<0.0001). Large changes were in domains: sleep disturbance, caregiver concerns and physical suffering. Moderate changes were in domain emotional distress. Small changes were in domain daytime problems. In Table  4 are shown the mean total score and mean domain's scores before and after adenotonsillectomy.
Significant improvement of QOL after adenotonsillectomy was found in all domains: sleep disturbance (p<0.0001), physical suffering (p<0.0001), emotional distress (p<0.0001), daytime problems (p=0.0081) and caregiver concerns (p< 
DISCUSSION
This study confirmed that parents or caregivers reported an improvement of QOL 5 weeks after adenoidectomy and adenotonsillectomy in all domains: sleep disturbance, physical suffering, emotional distress, daytime problems and caregiver concerns. The total score of the survey and the scores for all domains showed a significant change after surgery. In the group of children who was undergone adenoidectomy the domains with the most improvements was sleep disturbance with change score of 2.83 and caregiver concerns with change score of 2.76. The domain with the least improvement was daytime problems with change score of 0.53.
In the group of children who was undergone adenotonsillectomy the domains with the most improvements were caregiver concerns with change score of 3,73 and physical suffering with change score of 3,19. The domain with the least improvement was daytime problems with change score of 0,65.
Previous studies have shown improvement of QOL in children with SDB after adenotonsillectomy. Mitchell et al. in the study population included 60 children with OSA documented by full-night polysomnography. The children with a respiratory distress index (RDI) of 1 and higher were included in the study. In their study the domain with the most significant improvement of QOL was sleep disturbance. The domain with the least significant improvement of QOL was emotional distress. Mean interval between the two surveys was 126 days (6) . In another study that included 29 children with severe OSA, Mitchel and Kelly showed that children with severe OSA have less improvement of QOL after adenotonsillectomy. In their study, the mean preoperative RDI was 63.9, and the mean post-operative RDI was 14.2. Only 9 children (31%) had relief of OSA. Their postoperative RDI was less than 5. The authors recommend that children with severe OSA should have polysomnography postoperatively to identify the persistence of OSA that may require additional therapy (7).
Mitchell et al. investigated in another study the long-term changes of QOL after surgery in children with OSA. The study population included 34 children with OSA documented by polysomnography. Caregivers completed OSA-18 survey before surgery (survey 1), 7 months after surgery (shot-term, survey 2) between 9 and 24 months after surgery (long term, survey 3). A Comparison of the short-term results from survey 2 with the long-term results from survey 3 showed some important differences. The scores for the domains of sleep disturbance and physical suffering are lower in survey 2 than in survey 3. These domains measure specific problems such as loud snoring, breath-holding spells, mouth breathing, and nasal discharge. It is likely that with time some of these symptoms recur but not to the extent that they were present prior surgery (8) .
Silva et al in prospective study included 48 children. The mean time between surgery and follow-up visit was 38,17 day. The most significant improvement was in the domain sleep disturbances with change score of 16,3. The domain with the least improvement was daytime problems. In there study polysomnography was not done (9) . Gozal has shown in cohort study academically improvement after adenotonsillectomy in children with high prevalence of sleep disturbances. Those children were academically poor achievers before surgery. These improvements were not seen in an untreated group of children with high prevalence of sleep disturbances (10). Goldstein et al (2002) used in there study Child Behavior Checklist (CBCL) and OSA-18 survey to determine relationship between child behavior and QOL in 64 children with SDB before and 3 months after adenotonsillectomy. They showed that behavioral, emotional and neurocognitive difficulties have a high prevalence in children with SDB and that these factors improve after surgical therapy. The diagnosis of SDB was based on clinical parameters and did not include polysomnography in most children (11) .
In this study there were 30 children scheduled for adenoidectomy and 30 Table 4 . The mean total scor and mean domen's scores before and after adenotonsillectomy.
children scheduled for adenotonsillectomy. To my knowledge, this is the first reported study in Bosnia and Herzegovina and this is the first reported study with two different groups. In previous studies the authors had not separated the children scheduled for adenotonsillectomy from children scheduled for adenoidectomy. There are some differences in change scores in two groups. In children undergone adenotonsillectomy the most change scores were in domains: caregivers concern and physical suffering. The most change scores in children undergone adenoidectomy were in domains: sleep disturbance and caregivers concern . The children undergone adenotonsillectomy had higher change score in domain physical suffering then the children undergone adenoidectomy. These differences between two groups are likely that the domain physical suffering measures specific problem such as difficulty in swallowing food. The children scheduled for adenoidectomy have not difficulty in swallowing food as the children with enlarged tonsils, therefore my be that the caregivers were more concerned about health of there children with enlarged tonsils. It was uniform term for follow up after surgery. It was 5 weeks. Constantin et al. (2010) showed that the OSA-18 survey has a poor sensitivity to moderate and severe OSA and that the polysomnography is gold standard in the diagnosis of SDB in childhood (11) . However, many authors cite the lack of reliable sleep laboratories for children, excess cost, and lack of consensus on interpretation of polysomnography as reasons that polysomnography is not required for diagnosis (3, 12, 13) . In poor countries OSA-18 survey is a valuable tool for timely detection of children with SDB caused by adenotonsillar hypertrophy and referring for surgery (9).
CONCLUSION
Adenoidectomy and adenotonsillectomy improve QOL in children with SDB caused by adenotonsillar hypertrophy. OSA-18 survey is a useful instrument for the assessment of children with SDB caused by adenotonsillar hypertrophy and to evaluate the improvement of QOL after surgery. The survey is self-administered and easily completed by most parents or caregivers in about 5 minutes.
